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Presented in this section are measured laminar and turbulent burn rate results for normal and 140 deuterated alkanes, hydrogen and deuterium. Experimental scatter for laminar deflagrations was 141 at a maximum of 2% with respect to the coefficient of variance (COV) of the laminar burning 142 velocity at any given flame radius. Turbulent deflagrations reported here exhibited an average 143 scatter of circa 7-8% in COV of the turbulent burn rate at a given flame radius, which was similar 144 to that reported in [32] and is typical of the magnitude of cycle-to-cycle variation of the burning 145 rate in an SI engine [33] . 146 In addition to data for the unstretched, one dimensional, laminar burning velocity, u l , derived in 147 accord with [26] , the laminar results for the alkanes also include data for the stretched laminar 148 burning velocities, u n , at mean flame radii of 10 mm and 30 mm. Due to the comparable molar 149 mass of n-hexane versus n-hexane-d14 and n-octane versus n-octane-d18, stretch rate effects 150 were anticipated to be similar and, therefore, to not affect the trends observed for the laminar 151 burn rate ratio of normal vs deuterated alkanes.
152
For H 2 and D 2 laminar deflagrations, hydrodynamic flame instabilities [34] [35] occurred too early 153 to apply the criteria for unstretched laminar burning velocity [26] . It was thus decided to present the schlieren-derived stretched burning velocities at mean flame radii of 10 mm and 30 mm to 155 allow comparison to previous studies [13] and ensure exclusion of spark effects [36] . 156 All schlieren based turbulent burn rates, u te , refer to a mean flame radius of 30 mm. Reasons 157 behind this choice are discussed in [6] . As a brief recapitulation here, presentation of the 158 turbulent burn rate results at this radius offered the best compromise between ensuring that the 159 flame had experienced most (~ 62% [25] ) of the effective turbulence [37] inside the vessel, while 160 also avoiding extra difficulties during image processing induced due to flame convection from alkanes at radii of 60 ± 0.2 mm. Flames at stoichiometric conditions became fully cellular at ca. 173 45 mm for the normal alkanes and at ca. 50 mm for the deuterated alkanes. This is linked to 174 differences in the thermo-diffusive properties at the flame front [35, 38] , which in this case have The onset of apparent transition to fully cellular flames is specified on the u n vs r u plots of Data for u l , u n,10mm and u n,30mm are presented in tabulated form in Tables 1 for  = 0.8 and Table 2   221 for  = 1.0. between the alkanes examined is likely to be due to their similar molar masses. (Table 4 ). The estimates displayed in Table 4 were based on the kinetic theory of gases 253 developed by Chapman and Enskog and described in detail in [39] , in conjunction with multi-254 component transport coefficients derived with the use of the equations defined in [40] . The 255 thermodynamic data required for the calculations were provided by ExxonMobil [41] . Collision A similar reduction of the differences between the burn rates of various hydrocarbon fuels when 295 moving from laminar to turbulent conditions was reported in the previous paper [6] of the overall study, which addressed the influence of molecular structure for a series of C 6 hydrocarbon fuels.
297
As discussed in Section 3.1, the unstretched laminar burning velocity of 2,2 dimethyl butane has 298 been found to be ~15% lower than that of n-hexane for near stoichiometric conditions, at 0.5 MPa 299 and 360 K [6] . However, at the same equivalence ratio, pressure and temperature, the turbulent 300 burning velocity of 2,2 dimethyl butane was only ~9% lower than that of n-hexane (at u' = 2 m/s 301 and 6 m/s). Similarly [6] , at the same equivalence ratio, pressure and temperature conditions, 2-302 methyl pentane was measured to have ~11% lower laminar burn rate than n-hexane, whereas its 303 turbulent burn rate was found to be ~5% slower than that of n-hexane at u' = 2 m/s and 6 m/s. and chemistry of species at the flame front. In this case, application of the Zimont submodel for 316 turbulent burning velocity [44] , which has been extensively discussed elsewhere [45] , is valid. [34] . 346 Computations following the methods described in [39] and [40] showed that at 0.6   < 1.0, To enable interpretation of the observed behaviour, computations for T ad and transport 382 coefficients were performed using the methods cited in Section 3.1 for the alkanes. In this case, 383 any additional thermodynamic data required for the calculations was found in [46] . Although the 384 overall predicted trend in T ad vs  was consistent with that for the laminar burn rate vs  (cf. a given equivalence ratio were too small to account for the measured differences in their laminar burn rates. Also included in Figure 9 are computations for the ratios of thermal diffusivity of the 388 mixtures,  D2-air /  H2-air (Fig. 9b) , and effective mass diffusivities, D D2 / D H2 (Fig. 9c) , and D D / 389 D H (Fig. 9d) at each of the equivalence ratios for which burn rates were experimentally measured. [17] Kitagawa, T., Nakahara, T., Maruyana, K., Kado, K., Hayakawa, A., Kobyashi, S., 
